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A radio communication system and scheduling method 
where, when data are transmitted from a plurality of transmit 
antennas to respective different mobile station apparatuses, 
all the mobile station apparatuses precisely receive data 
addressed thereto. A scheduler (104) performs scheduling 
that determines a data transmit order, depending on the 
numbers of receive antennas of the respective mobile station 
apparatuses, and notifies a transmit antennas assignment 
signal generator (124) of which transmit antenna is assigned 
which mobile station apparatus's sub-stream as the sched- 
uling result. A number of receive antennas notifying signal 
decoder (122) decodes the number of r 
notifying signals and notifies the number of the r 
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RADIO COMMUNICATION SYSTEM AND 
SCHEDULING METHOD 

TECHNICAL FIELD 

[0001] The present invention relates to a radio communi- 
cation system and a scheduling method. 

BACKGROUND ART 

[0002] In recent years, for HSDPA (High Speed Downlink 
Packet Access) which transmits packet data at high speed on 
a downlink, applying MIMO (Multi Input Multi Output) 
communication wherein a plurality of transmit antennas 
transmit respectively different packets of data simulta- 
neously using the same frequency and the same code has 
been examined in order to further increase transmission 
speed. When performing the MIMO communication, signals 
transmitted from the plurality of transmit antennas are 
received by a mobile station apparatus provided with the 
same number of, or more, receive antennas as the transmit 
antennas of the base station apparatus, and a matrix opera- 
tion is performed on the signals received by the respective 
receive antennas to separate into packets of data transmitted 
by the respective plurality of transmit antennas, which are 
then demodulated and decoded. 

[0003] In HSDPA having the above MIMO communica- 
tion applied thereto, when transmitting packets of data to a 
plurality of mobile station apparatuses, the base station 
apparatus may transmit packets of data from the plurality of 
transmit antennas respectively to the different mobile station 
apparatuses simultaneously, tor example, a base station 
apparatus provided with two transmit antennas may assign 
one transmit antenna to a mobile station apparatus and the 
other transmit antenna to another mobile station apparatus, 
and transmit packets of data simultaneously. 
[0004] In the case where a base station apparatus assigns 
a plurality of transmit antennas respectively to different 
mobile station apparatuses and transmits packets of data 
simultaneously as described above, if every mobile station 
apparatus receiving the packets of data has the same number 
of, or more, receive antennas as the transmit antennas of the 
base station apparatus, each mobile station apparatus can 
correctly separate the packets of data transmitted from the 
respective transmit antennas and demodulate and decode the 
packet of data addressed thereto. 

[0005] However, if the number of receive antennas of a 
mobile station apparatus is less than the number of the 
transmit antennas of the base station apparatus, the mobile 
station apparatus cannot correctly separate the packets of 
data transmitted from the respective transmit antennas, so 
that packets of data addressed to other apparatuses become 
an interference component, thus causing the problem that 
receive quality degrades. 

DISCLOSURE of INVENTION 

[0006] An object of the present invention is to enable all 
mobile station apparatuses to precisely receive data 
addressed thereto when data are transmitted from a plurality 
of transmit antennas to the respective different mobile 
station apparatuses. 

[0007] The subject of the present invention is that each 
mobile station apparatus notifies the number of receive 



antennas provided in the mobile station apparatus to a base 
station apparatus, and the base station apparatus performs 
scheduling such that all the mobile station apparatuses 
correctly separate, on a per transmit antenna basis, data 
transmitted via a plurality of transmit antennas, based on the 
notified numbers of the receive antennas of the mobile 
station apparatuses. 

[0008] According to an embodiment of the present inven- 
tion, a radio communication system that has a mobile station 
apparatus group of which at least one mobile station appa- 
ratus is provided with a plurality of receive antennas and a 
base station apparatus that transmits data to the mobile 
station apparatus group via a plurality of transmit antennas 
is configured that each mobile station apparatus of the 
mobile station apparatus group comprises a number of 
receive antennas notifying signal transmit section that trans- 
mits a number of receive antennas notifying signal indicat- 
ing the number of receive antennas provided for the mobile 
station apparatus, and that the base station apparatus com- 
prises a number of receive antennas notifying signal receive 
section that receives the number of receive antennas noti- 
fying signals; a transmit order determining section that 
determines order in which data are transmitted based on the 
number of receive antennas notifying signals received; and 
a data transmit section that assigns the data to the plurality 
of transmit antennas according to the determined transmit 
order and transmits. 

[0009] According to another embodiment of the present 

plurality of transmit antennas comprises a number of receive 
antennas notifying signal receive section that receives num- 
ber of receive antennas notifying signals indicating the 
numbers of receive antennas provided for communication 
partner stations; a transmit order determining section that 
determines order in which data are transmitted based on the 
number of receive antennas notifying signals received; and 
a data transmit section that assigns the data to the plurality 
of transmit antennas according to the determined transmit 
order and transmits. 

[0010] According to yet another embodiment of the 
present invention, a mobile station apparatus comprises a 
number of receive antennas notifying signal transmit section 
that transmits a number of receive antennas notifying signal 
indicating the number of receive antennas provided for the 
mobile station apparatus. 

[0011] According to still another embodiment of the 
present invention, a scheduling method comprises the steps 
of acquiring the numbers of receive antennas of communi- 
cation partner stations; determining order in which data are 
transmitted based on the acquired numbers of the receive 
antennas; and assigning the data to a plurality of transmit 
antennas according to the determined transmit order and 
transmitting. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a view showing an example of the 
configuration of a radio communication system according to 
embodiment I of the present invention; 

[0013] FIG. 2 is a block diagram showing the internal 
configuration of a base station apparatus according to 
embodiment I; 
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[0014] FIG. 3 is a block diagram showing the internal 
configuration of a mobile station apparatus according to 
embodiment 1; 

[0015] FIG. 4 is a block diagram showing the internal 
configuration of other mobile station apparatus according to 
embodiment 1; 

[0016] FIG. 5 is a view showing an example of the 
assignment of data to transmit antennas according to 
embodiment 1; 

[0017] FIG. 6 is a block diagram showing the internal 
configuration of a base station apparatus according to 
embodiment 2 of the present invention; 
[0018] FIG. 7 is a block diagram showing the internal 
configuration of a mobile station apparatus according to 
embodiment 2; 

[0019] FIG. 8 is a block diagram showing the internal 
configuration of other mobile station apparatus according to 
embodiment 2; 

[0020] FIG. 9 is a view showing an example of the 
assignment of data to transmit antennas according to 
embodiment 2; 

[0021] FIG. 10 is a block diagram showing the internal 
configuration of a base station apparatus according to 
embodiment 3 oi the present invention; 
[0022] FIG. 11 is a block diagram showing the internal 
configuration of a mobile station apparatus according to 
embodiment 3; 

[0023] FIG. 12 is a block diagram showing the internal 
configuration ol other mobile station apparatus according to 
embodiment 3; and 

[0024] FIG. 13 is a view showing an example of the 
assignment of data to transmit antennas according to 
embodiment 3. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0025] Embodiments of the present invention will be 
described in detail below with reference to the drawings. 
[0026] (Embodiment 1) 

[0027] FIG. 1 is a view showing an example of the 
configuration of a radio communication system according to 
embodiment 1 of the present invention. The radio commu- 
nication system shown in FIG. 1 comprises a base station 
apparatus 10 provided with two transmit antennas, a mobile 
station apparatus 20 provided with one receive antenna, a 
mobile station apparatus 30 provided with two receive 
antennas, and a mobile station apparatus 40 provided with 

[0028] It is assumed that the base station apparatus 10 
communicates with the mobile station apparatuses 20, 30, 
and 40. 

[0029] FIG. 2 is a block diagram showing the internal 
configuration of the base station apparatus 10 according to 
embodiment 1. The base station apparatus 10 shown in FIG. 
2 comprises a transmit order determining section consisting 
of a buffer 102 and a scheduler 104, an encoding section 
106, a S/P (Serial/Parallel) converter 108, modulators 110-1 



to 110-2, spreading sections 112-1 to 112-2, radio transmit- 
ters 114-1 to 114-2. transmit antennas 116-1 to 116-2, an 

antenna 118, a radio receiver 120, a number of receive 
antennas notifying signal decoder 122, a transmit antennas 
assignment signal generator 124, and a radio transmitter 
126. Note that in the description below, the flow of data from 
the modulator 110-1 to the transmit antennas 116-1 and the 
flow of data from the modulator 110-2 to the transmit 
antennas 116-2 are each called "sub-stream". 

[0030] The buffer 102, according to the scheduling by the 
scheduler 104, sends out transmission data to the mobile 
station apparatus 20, 30, or 40. The scheduler 104 performs 
scheduling to determine a data transmit order, depending on 
the numbers of the receive antennas of the respective mobile 
station apparatuses based on respective number of receive 
antennas notifying signals decoded by the number of receive 
antennas notifying signal decoder 122. Here, the number of 
receive antennas notifying signals are signals that are trans- 
mitted from the mobile station apparatuses 20, 30, 40 and 
each notify the number of the receive antennas of the 
respective mobile station apparatus. 

[0031] Furthermore, the scheduler 104 notifies the trans- 
mit antennas assignment signal generator 124 of which 
transmit antenna is assigned which mobile station appara- 
tus's sub-stream as the scheduling result. The scheduling by 
the scheduler 104 will be described later. 

[0032] The encoding section 106 encodes data sent out 
from the buffer 102 into error-correction coded data. The S/P 
converter 108 serial/parallel-converts the error-correction 
coded data into two sub-streams. The modulators 110-1 and 
110-2 modulate the sub-streams respectively. The spreading 
sections 112-1 and 112-2 spread the sub-streams respec- 
tively with the same spreading code. The radio transmitters 
114-1 and 114-2 perform predetermined radio processing 
(D/A conversion, up convert, etc.) on the respective sub- 
streams, and transmit at the same frequency and at the same 
time via the corresponding transmit antennas 116-1 and 
116-2 respectively. 

[0033] The antenna 118 receives the number of receive 
antennas notifying signals transmitted from the mobile sta- 
tion apparatuses 20, 30, and 40 and transmits a transmit 
antennas assignment signal generated by the transmit anten- 
nas assignment signal generator 124. The radio receiver 120 
performs predetermined radio processing (down convert, 
A/D conversion, etc.) on the number of receive antennas 
notifying signals received. The number of receive antennas 
notifying signal decoder 122 decodes the number of receive 
antennas notifying signals and notifies the numbers of the 
receive antennas of the mobile station apparatuses 20, 30, 
and 40 to the scheduler 104. The transmit antennas assign- 
ment signal generator 124 generates the transmit antennas 
assignment signal indicating which transmit antenna is 
assigned which mobile station apparatus's sub-stream. The 
radio transmitter 126 performs predetermined radio process- 
ing (D/A conversion, up convert, etc.) on the transmit 
antennas assignment signal. 

[0034] FIG. 3 is a block diagram showing the internal 
configuration of the mobile station apparatus 20 according to 
embodiment 1. The mobile station apparatus 20 shown in 
FIG. 3 comprises a receive antenna 202, a radio receiver 
204, a despreading section 206, a demodulating/decoding 
section 208, a number of receive antennas notifying signal 
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generator 210, a radio transmitter 212, an antenna 214, a 
radio receiver 216, and a transmit antennas assignment 
signal decoder 218. 

[0035] The radio receiver 204 receives the signals of the 
sub-streams transmitted from the base station apparatus 10 
via the receive antenna 202 and performs predetermined 
radio processing (down convert, A/D conversion, etc.). The 
despreading section 206 despreads the received signals. The 
demodulating/decoding section 208 demodulates and 
decodes a sub-stream addressed to its own apparatus from 
among the sub-streams transmitted from the base station 
apparatus 10 to obtain reception data. 

[0036] The number of receive antennas notifying signal 
generator 210 generates a number of receive antennas noti- 
fying signal for notifying the number of the receive antennas 
(here, one) provided for its own apparatus to the base station 
apparatus 10. The radio transmitter 212 performs predeter- 
mined radio processing (D/A conversion, up convert, etc.) 
on the number of receive antennas notifying signal and 
transmits via the antenna 214. 

[0037] The antenna 214 receives the transmit antennas 
assignment signal transmitted from the base station appara- 
tus 10 and transmits the number of receive antennas noti- 
fying signal generated by the number of receive antennas 
notifying signal generator 210. The radio receiver 216 
performs predetermined radio processing (down convert, 
A/D conversion, etc.) on the transmit antennas assignment 
signal received via the antenna 214. The transmit antennas 
assignment signal decoder 218 decodes the transmit anten- 
nas assignment signal and notifies information indicating 
which transmit antenna of the base station apparatus 10 is 
assigned which mobile station apparatus's sub-stream to the 
demodulating/decoding section 208. 

[0038] FIG. 4 is a block diagram showing the internal 
configuration of the mobile station apparatus 30 according to 
embodiment 1. Note that the mobile station apparatus 40 has 
the same configuration as the mobile station apparatus 30. 
The mobile station apparatus 30 shown in FIG. 4 comprises 
receive antennas 302-1 to 302-2, radio receivers 304-1 to 
304-2, despreading sections 306-1 to 306-2, a sub-stream 
separating section 308, a P/S converter 310, a demodulating; 
decoding section 312, a channel estimating section 314, a 
number of receive antennas notifving signal generator 316, 
a radio transmitter 318, an antenna 320, a radio receiver 322, 
and a transmit antennas assignment signal decoder 324. 
[0039] The radio receivers 304-1 and 304-2 receive the 
signals of the sub-streams transmitted from the base station 
apparatus 10 via the receive antennas 302-1 and 302-2 
respectively and perform predetermined radio processing 
(down convert, A/D conversion, etc.). The despreading 
sections 306-1 and 306-2 despread the received signals. The 
sub-stream separating section 308 separates the despread 
received signals into the respective data of the sub-streams 
from the base station apparatus 10 based on a channel 
estimating result. The P/S converter 310 parallel/serial- 
converts the respective data of the two sub-streams obtained 
by the separation into a series of data. The demodulating/ 
decoding section 312 demodulates and decodes data corre- 
sponding to a sub- stream transmitted to its own apparatus 
from the base station apparatus 10 out of the series of data 
to obtain reception data. The channel estimating section 314 
performs channel estimation on the signals received by each 
of the receive antennas 302-1 and 302-2. 



[0040] The number of receive antennas notifying signal 
generator 316 generates a number of receive antennas noti- 
fying signal for notifying the number of the receive antennas 
(here, two) provided for its own apparatus to the base station 
apparatus 10. l*he radio transmitter 318 performs predeter- 
mined radio processing (D/A conversion, up convert, etc.) 
on the number of receive antennas notifying signal and 
transmits via the antenna 320. 

[0041] The antenna 320 receives the transmit antennas 
assignment signal transmitted from the base station appara- 
tus 10 and transmits the number of receive antennas noti- 
fying signal generated by the number of receive antennas 
notifying signal generator 316. The radio receiver 322 
performs predetermined radio processing (down convert, 
A/D conversion, etc.) on the transmit antennas assignment 
signal received via the antenna 320. The transmit antennas 
assignment signal decoder 324 decodes the transmit anten- 
nas assignment signal radio-processed and notifies informa- 
tion indicating which transmit antenna of the base station 
apparatus 10 is assigned which mobile station apparatus's 
sub-stream to the demodulating/decoding section 312. 
[0042] Next, in the radio communication system including 
the base station apparatus 10 and the mobile station appa- 
ratuses 20, 30 and 40 configured as above, the scheduling 
operation will be described. 

[0043] First, the number of receive antennas notifying 
signals generated by the number of receive antennas noti- 
fying signal generators 210 and 316 of the mobile station 
apparatuses 20, 30 and 40 are transmitted from the respec- 
tive mobile station apparatuses. The number of receive 
antennas notifying signals are received by the antenna 118 of 
the base station apparatus 10. Then, the radio receiver 120 
performs predetermined radio processing (down convert, 
A/D conversion, etc.), and the number of receive antennas 
notifying signal decoder 122 decodes the number of receive 
antennas notifying signals and notifies the number of the 
receive antennas of each mobile station apparatus to the 
scheduler 104. 

[0044] Then, the scheduler 104 performs a scheduling as 
follows: when transmitting data to the mobile station appa- 
ratus 20 the number of whose receive-antennas is one, both 
of the two transmit antennas 116-1 and 116-2 are assigned 
the same data addressed to the mobile station apparatus 20, 
and when transmitting data to the mobile station apparatuses 
30 and 40 the number of whose receive antennas is two, the 
two transmit antennas 116-1 and 116-2 are assigned respec- 
tive different data sets (that is, two different data sets 
addressed to the mobile station apparatus 30, two different 
data sets addressed to the mobile station apparatus 40, or 
respective data sets addressed to the mobile station appara- 
tuses 30 and 40). 

[0045] Specifically, let the mobile station apparatuses 20, 
30, and 40 be user A, user B, and user C respectively. As 
shown in FIG. 5 for example, the scheduler 104 performs 
scheduling such that at tl the two transmit antennas 116-1 
and 116-2 are assigned data Al addressed to user A, at t2 the 
transmit antennas 116-1 and 116-2 are assigned respectively 
data Bl addressed to user B and data CI addressed to user 
C, and at t3 and t4 they are assigned like at tl and t2 
respectively. 

[0046] Note that data Al and A2 being assigned to the two 
transmit antennas 116-1 and 116-2 at tl and t3 can be 
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realized by the scheduler 104 controlling the buffer 102 to 
make a copy of data Al or A2 and output the data and its 
copy successively and then by the S/P converter 108 paral- 
lel/serial-converting. 

[0047] Moreover, in the present embodiment a description 
has been made taking as an example the case where the 
number of the transmit antennas of the base station appara- 
tus 10 is two, the number of the receive antennas of the 
mobile station apparatus 20 is one, and the numbers of the 
receive antennas of the mobiie station apparatuses 30 and 40 
are two, but these numbers of antennas can be any number. 
Since the mobile station apparatus can separate the same 
number of sub-streams as the receive antennas provided 
thereto, when the base station apparatus has N transmit 
antennas (that is, can transmit N sub-streams), the schedul- 
ing need only be performed such that the same number of 
different data as the receive antennas of a mobile station 
apparatus, having the smallest number of receive antennas, 
from among the mobile station apparatuses as partners to 
which to transmit data at the same time are assigned to 
respective ones of the N transmit antennas. 

[0048] For example, in the case where the base station 
apparatus has three transmit antennas (can transmit three 
sub-streams), if one of the mobile station apparatuses as 
partners to which to transmit data at the same time has two 
receive antennas, the scheduling is performed such that two 
different sub-streams are assigned to two of the three trans- 
mit antennas, or the two different sub-streams and a copy of 
one of them are assigned to the three transmit antennas. If all 
the mobile station apparatuses as partners to which the base 
station apparatus transmits data at the same time have three 
or more receive antennas, the scheduling is performed such 
that three different sub-streams are assigned to the three 

[0049] The scheduler 104 notifies information about 
which transmit antenna is assigned which mobile station 
apparatus's sub-stream as the scheduling result of the sched- 
uler 104 to the transmit antennas assignment signal genera- 
tor 124. The transmit antennas assignment signal generator 
124 generates a transmit antennas assignment signal for 
notifying the information about the assignment of the trans- 
mil anlennas Lo each mobile station apparatus. The radio 
transmitter 126 transmits the transmit antennas assignment 
signal via the antenna 118. 

[0050] Meanwhile, the scheduler 104 controls the buffer 
102, and the encoding section 106 encodes data sent out 
from the buffer 102 into error-correction coded data. The S/P 
converter 108 serial/parallel-converts the error-correction 
coded data into two sub-streams. Then, the modulators 
110-1 and 110-2 modulate the sub-streams respectively; the 
spreading sections 112-1 and 112-2 spread the sub-streams 
with the same spreading code, and the radio transmitters 
114-1 and 114-2 transmit at the same frequency via the 
transmit antennas 116-1 and 116-2 respectively. 

[0051] Each mobile station apparatus receives the signals 
including a sub-stream addressed thereto via the receive 
antenna 202, 302-1 or 302-2. At the same time, each mobile 
station apparatus receives the transmit antennas assignment 
signal via the antenna 214 or 320. 

[0052] Then, the transmit antennas assignment signal 
decoder 218 or 324 decodes the transmit antennas assign- 



ment signal and notifies information about the assignment of 
the sub-streams to the transmit antennas in the base station 
apparatus 10 to the demodulating/decoding section 208 or 
312. 

[0053] Tor the mobile station apparatus 20, because of 
receiving signals transmitted with the same sub-stream 
assigned to the two transmit antennas, the contents of the 
transmit antennas assignment signal indicates that the two 
transmit antenna arc both assigned the same sub-stream 
addressed to the mobile station apparatus 20. Meanwhile, for 
the mobile station apparatuses 30 and 40, only a sub-stream 
addressed thereto being not necessarily assigned to the two 
transmit antennas, the contents of the transmit antennas 
assignment signal indicates which mobile station appara- 
tus's sub-stream out of the two is assigned to each of the first 

[0054] Based on the contents of the transmit antennas 
assignment signal, in the mobile station apparatus 20 the 
demodulating/decoding section 208 demodulates and 
decodes the sub-stream addressed thereto to obtain reception 
data. Meanwhile, in the mobile station apparatuses 30 and 
40, the sub-stream separating section 308 separates the 
received signals into the respective data of the sub-streams 
from the base station apparatus 10, and then the demodu- 
lating/decoding section 312 demodulates and decodes the 
sub-stream addressed thereto to obtain reception data. 

[0055] As described above, according to the present 
embodiment, the mobile station apparatus notifies the num- 
ber of its own receive antennas to the base station apparatus, 
and when assigning data to a plurality of transmit antennas, 
the base station apparatus performs scheduling such that the 
same number of different data as the receive antennas of a 
mobile station apparatus having the smallest number of 
receive antennas are transmitted at the same time. Thus, 
even when a base station apparatus transmits data to differ- 
ent mobile station apparatuses via a plurality of transmit 
antennas, all the mobile station apparatuses can precisely 
receive data addressed thereto. 
[0056] (Embodiment 2) 

[0057] The feature of embodiment 2 of the present inven- 
tion is that each mobile station apparatus reports an index 
indicating the quality of a channel (CQI: Channel Quality 
Indicator) to a base station apparatus, and the base station 
apparatus performs scheduling based on the CQIs and the 
numbers of receive antennas of the mobile station appara- 
tuses. The radio communication system according to the 
present embodiment has the same configuration as the radio 
communication system shown in FIG. 1, thus omitting a 
description thereof. 

[0058] FIG. 6 is a block diagram showing the internal 
configuration of the base station apparatus according to 
embodiment 2. The same parts as in the base station appa- 
ratus 10 shown in FIG. 2 are indicated by the same reference 
numerals, and a description thereof is omitted. 

[0059] The scheduler 104a performs scheduling that deter- 
mines a data transmit order, depending on the numbers of 
receive antennas of the respective mobile station apparatuses 
and CQIs between antennas based on respective number of 
receive antennas notifying signals decoded by the number of 
receive antennas notifying signal decoder 122 and the CQIs 
decoded by a CQI decoder 402. The CQI decoder 402 
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decodes the CQIs transmitted by the mobile station appa- 
ratuses. Here, the CQI is tin index indicating the quality of 
a channel between one of the transmit antenna 116-1 and 
116-2 and a receive antenna of a mobile station apparatus, 
and, for example, C1R (Carrier to Interference Ratio) is used 
as the CQI. 

[0060] FIG. 7 is a block diagram showing the internal 
configuration of a mobile station apparatus according to 
embodiment 2. The mobile station apparatus of FIG. 7 has 
one receive antenna, and the same parts as in the mobile 
station apparatus 20 shown in FIG. 3 are indicated by the 
same reference numerals, and a description thereof is omit- 
ted. 

[0061] The channel estimating section 502 performs chan- 
nel estimation on the signals received by the receive antenna 
202. A CQI measuring section 504 measures CQIs between 
the transmit antenna 116-1 and 116-2 of the base station 
apparatus and a receive antenna 202 of its own apparatus 
based on the channel estimation result. 

[0062] FIG. 8 is a block diagram showing the internal 
configuration of other mobile station apparatuses according 
to embodiment 2. The mobile station apparatus of FIG. 8 
has two receive antenna, and the same parts as in the mobile 
station apparatus 30 shown in FIG. 4 are indicated by the 
same reference numerals, and a description thereof is omit- 
ted. 

[0063] A CQI measuring section 602 measures CQIs 
between the transmit antenna 116-1 and 116-2 of the base 
station apparatus and receive antennas 302-1 and 302-2 of 
its own apparatus based on the channel estimation result. 

[0064] Next, in the radio communication system including 
the base station apparatus and the mobile station apparatuses 
configured as above, the scheduling operation will be 
described. 

[0065] Also in the present embodiment, first, each mobile 
station apparatus generates and transmits a number of 
receive antennas notifying signal to the base station appa- 
ratus. At this time, each of the CQI measuring sections 504 
and 602 measures CQI for each sub-stream transmitted from 
the transmit antenna 116-1 and 116-2 of the base station 
apparatus based on the channel estimation result of the 
respective channel estimating section 502 or 314, and trans- 
mits the measured CQIs and the number of receive antennas 

[0066] The CQIs and the number of receive antennas 
notifying signals are received by the antenna 118 of the base 
station apparatus. Then, the radio receiver 120 performs 
predetermined radio processing (down convert, A'D conver- 
sion, etc.); the number of receive antennas notifying signal 
decoder 122 decodes the number of receive antennas noti- 
fying signals, the CQI decoder 402 decodes the CQIs, and 
they notify the number of the receive antennas of each 
mobile station apparatus and the CQI for each sub-stream to 
the scheduler 104a. 

[0067] Then, the scheduler 104a performs scheduling as 
follows: when transmitting data to the mobile station appa- 
ratus the number of whose receive antennas is one, both of 
the two transmit antennas 116-1 and 116-2 are assigned the 
same data addressed to the mobile station apparatus, and 
when transmitting data to the mobile station apparatuses the 



number of whose receive antennas is two, the two transmit 
antennas 116-1 and 116-2 are assigned the respective dif- 
ferent data sets. Furthermore, data is scheduled to be trans- 
mitted on a channel good in quality to each mobile station 
apparatus based on the CQIs notified by the mobile station 
apparatus. 

[0068] Specifically, let the mobile station apparatus having 
one receive antenna be user A, and the mobile station 
apparatuses having two receive antenna be user B, and user 
C. As shown in FIG. 9 for example, the scheduler performs 
scheduling such that at tl the two transmit antennas 116-1 
and 116-2 are assigned data Al addressed to user A, at t2 the 
transmit antennas 116-1 and 116-2 arc assigned respectively 
data Bl and B2 addressed to user B, and at t3 and t4 they are 
assigned like at tl and t2. Here, for example, at t3 it is 
detected from the CQIs that the channel between the trans- 
mit antenna 116-1 and a receive antenna of user B and the 
channel between the transmit antenna 116-2 and a receive 
antenna of user C are good in quality, and thus the scheduler 
104a performs scheduling as shown in FIG. 9. 

[0069] Note that data Al being assigned to the two trans- 
mit antennas 116-1 and 116-2 at tl can be realized by the 
scheduler 104a controlling the buffer 102 to make a copy of 
data Al and output the data and its copy successively and 
then by the S/P converter 108 parallel/serial-converting. 

[0070] Moreover, in the present embodiment a description 
has been made taking as an example the case where the 
number of the transmit antennas of the base station appara- 
tus is two, and the number of the receive antennas of each 
mobile station apparatuses is one or two, but these numbers 
of antennas can be any number. Since the mobile station 
apparatus can separate the same number of sub-streams as 
the receive antennas provided thereto, when the base station 
apparatus has N transmit antennas (that is, can transmit N 
sub-streams), the scheduling need only be performed such 
that the same number of different data as the receive 
antennas of a mobile station apparatus, having the smallest 
number of receive antennas, from among the mobile station 
apparatuses as partners to which to transmit data at the same 
time are assigned to respective ones of the N transmit 

[0071] Then, as in embodiment 1, the scheduling result is 
transmitted as the transmit-antennas-assignment signal via 
the antenna 118, and at the same time data are transmitted 
respectively via the transmit antennas 116-1 and 116-2 
according to the scheduling. Then, each mobile station 
apparatus demodulates and decodes data addressed thereto 
based on the transmit antennas assignment signal to obtain 

[0072] As described above, according to the present 
embodiment, each mobile station apparatus reports CQI for 
each sub-stream to the base station apparatus, and the base 
station apparatus performs scheduling, depending on the 
reported CQIs and the numbers of the receive antennas of 
the respective mobile station apparatuses. Thus, in each 
mobile station apparatus, quality in receiving data can be 
improved and wasteful retransmission of data is prevented 
so that throughput can be improved. 

[0073] Note that, in the present embodiment, the base 
station apparatus may adaptively change modulation 
schemes and error-correction coding schemes by using CQI 
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for each sub-stream reported by the mobile station appara- 
tus. In this case, in the base station apparatus shown in FIG. 
6, an encoding section for each sub-stream may be provided 
after the S/P converter 108 so that the encoding and modu- 
lation sections for each sub-stream adaptively perform error- 
correction coding and modulation. 

[0074] (Embodiment 3) 

[0075] The feature of embodiment 3 of the present inven- 
tion is that in communications of an OFDM (Orthogonal 
Frequency Division Multiple) scheme or an MC-CDMA 
(Multi Carrier-Code Division Multiple Access) scheme, 
each mobile station apparatus notifies the number of receive 
antennas thereof to a base station apparatus. The radio 
communication system according to the present embodi- 
ment has the same configuration as the radio communication 
system shown in FIG. 1, hence omitting a description 
thereof. 

[0076] FIG. 10 is a block diagram showing the internal 
configuration of the base station apparatus according to 
embodiment 3. The same parts as in the base station appa- 
ratus shown in FIG. 6 are indicated by the same reference 
numerals, and a description thereof is omitted. 

[0077] The CQI decoder 402 decodes the CQIs transmit- 
ted by the mobile station apparatuses. Modulators 702-1 to 
702-4 modulate respective data of subcarriers obtained by 
serial/parallel-conversion. IFFT (Inverse Fast Fourier Trans- 
form) sections 704-1 to 704-2 each perform inverse fast 
Fourier transform on data of two subcarriers as a unit. While 
in the present embodiment a description will be made 
assuming that one sub-stream includes data of two subcar- 
riers, the number of subcarriers included in each sub-stream 
can be any. 

[0078] FIG. 11 is a block diagram showing the internal 
configuration of a mobile station apparatus according to 
embodiment 3. The mobile station apparatus shown in FIG. 
11 has one receive antenna, and the same parts as in the 
mobile station apparatus shown in FIG. 7 are indicated by 
the same reference numerals, and a description thereof is 
omitted. 

[0079] An FFT (Fast Fourier Transform) section 802 fast- 
Fourier-transforms the signals received by the receive 
antenna 202. 

[0080] FIG. 12 is a block diagram showing the internal 
configuration of other mobile station apparatuses according 
to embodiment 3. The mobile station apparatus shown in 
FIG. 12 has two receive antenna, and the same parts as in 
the mobile station apparatus shown in FIG. 8 are indicated 
by the same reference numerals, and a description thereof is 
omitted. 

[0081] FFT sections 902-1 to 902-2 fast-Fourier-trans- 
forms the signals received by the receive antennas 302-1 to 
302-2 respectively. 

[0082] Next, in the radio communication system including 
the base station apparatus and the mobile station apparatuses 
configured as above, the scheduling operation will be 
described. 

[0083] Also in the present embodiment, first, the number 
of receive antennas notifying signal is generated and trans- 
mitted from each mobile station apparatus to the base station 



apparatus. At this time, each of the CQI measuring sections 
504 and 602 measures CQIs of respective sub-streams 
transmitted from the transmit antenna 116-1 and 116-2 of the 
base station apparatus based on channel estimation result of 
the channel estimating section 502 or 314, and the measure 
CQIs are transmitted at the same time as the number of 
receive antennas notifying signal. 

[0084] The number of receive antennas notifying signals 
and the CQIs arc received by the antenna 118 of the base 
station apparatus. Then, the radio receiver 120 performs 
predetermined radio processing (down convert, A/D conver- 
sion, etc.), and the number of receive antennas notifying 
signal decoder 122 decodes the number of receive antennas 
notifying signals and the CQI decoder 402 decodes the CQIs 
to notify the number of the receive antennas of each mobile 
station apparatus and the CQI of each sub-stream to the 
scheduler 104fl. 

[0085] Then, the scheduler 104a performs scheduling as 
follows: when transmitting data to the mobile station appa- 
ratus the number of whose receive antennas is one, both of 
the two transmit antennas 116-1 and 116-2 are assigned the 
same data addressed to the mobile station apparatus, and 
when transmitting data to the mobile station apparatuses the 
number of whose receive-antennas is two, the two transmit 
antennas 116-1 and 116-2 are assigned the respective dif- 
ferent data sets. Furthermore, data is scheduled to be trans- 
mitted on a channel good in quality to each mobile station 
apparatus based on the CQIs notified by the mobile station 
apparatus. Yet further, the scheduler 104a performs sched- 
uling as follows: when transmitting data to the mobile 
station apparatus the number of whose receive antennas is 
one, the same data is superimposed on subcarriers of the 
same frequency in the respective sub-streams, and when 
transmitting data to the mobile station apparatuses the 
number of whose receive antennas is two, different data are 
respectively superimposed on subcarriers ot the same fre- 
quency in the respective sub-streams. 
[0086] Specifically, let the mobile station apparatus having 
one receive antenna be user A, and the mobile station 
apparatuses having two receive antenna be user B, and user 
C. As shown in FIG. 13 for example, the scheduler performs 
scheduling as follows: at tl the subcarriers of frequency fl 
in the respective sub-streams transmitted from the two 
transmit antennas 116-1 and 116-2 are assigned data Al 
addressed to user A, and the subcarriers of frequency f2 are 
assigned data A2 addressed to user A; at t2 the subcarrier of 
frequency fl in the sub-stream transmitted from the transmit 
antenna 116-1 is assigned data Bl addressed to user B, the 
subcarrier of frequency f2 is assigned data CI addressed to 
user C, the subcarrier of frequency fl in the sub-stream 
transmitted from the transmit antenna 116-2 is assigned data 
B2 addressed to user B, the subcarrier of frequency £2 is 
assigned data B3 addressed to user B; and at t3 and t4 they 
are assigned like at tl and t2. 

[0087] Note that data Al and A2 being assigned to the two 
transmit antennas 116-1 and 116-2 at tl can be realized by 
the scheduler 104a controlling the buffer 102 to make copies 
of data Al and A2 and output data Al, A2, Al (copy), and 
A2 (copy) in that order and then by the S/P converter 108 
parallel/serial-converting. 

[0088] Moreover, in the present embodiment a description 
has been made taking as an example the case where the 
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number of the transmit antennas of the base station appara- 
tus is two, and the number of the receive antennas of each 
mobile station apparatuses is one or two, but these numbers 
of antennas can be any number. Since the mobile station 
apparatus can separate the same number of sub-streams as 
the receive antennas provided thereto, when the base station 
apparatus has N transmit antennas (that is, can transmit N 
sub-streams), the scheduling need only be performed such 
that the same number of different data as the receive 
antennas of a mobile station apparatus, having the smallest 
number of receive antennas, from among the mobile station 
apparatuses as partners to which to transmit data at the same 
time are assigned to respective ones of the N transmit 

[0089] Then, as in embodiment 1, the scheduling result is 
transmitted as the transmit antennas assignment signal via 
the antenna 118, and at the same time data are transmitted 
respectively via the transmit antennas 116-1 and 116-2 
according to the scheduling. Then, each mobile station 
apparatus fast-Fourier-transforms the received signals, and 
demodulates and decodes data addressed thereto based on 
the transmit antennas assignment signal to obtain reception 

[0090] As described above, according to the present 
embodiment, in communications using the OFDM scheme 
or the MC-CDMA scheme, even in the case where a base 
station apparatus transmits data to different mobile station 
apparatuses respectively via a plurality of transmit antennas, 
all the mobile station apparatuses can precisely receive data 
addressed thereto. 

[0091] As described above, according to the present 
invention, in the case where data are transmitted to different 
receive apparatuses respectively via a plurality of transmit 
antennas, all the receive apparatuses can precisely receive 
data addressed thereto. 

[0092] The present description is based on Japanese Patent 
Application No. 2002-179818 filed on Jun. 20, 2002, which 
is herein incorporated by reference. 

INDUSTRIAL APPLICABII ITY 
[0093] The present invention can be applied to a radio 
em and a scheduling method. 



What is claimed is: 

1. A radio communication system that has a r 
apparatus group of which at least one mobile 
ratus is provided with a plurality of recei 
base station apparatus that transmits da 
station apparatus group via a plurality of 
wherein: 

each mobile station apparatus of said mobile 
apparatus group comprises: 

a number of receive antennas notifying signal t 
section that transmits a number of rec( 
notifying signal indicating the number of receiv 
nas provided for the mobile station apparatus; 

said base station apparatus comprises: 

a number of receive antennas notifying signal 
section that receives said number of 
notifying signals; 



and a 
mobile 



a transmit order determining section that determines order 
in which data are transmitted based on said number of 
receive antennas notifying signals received; and 

a data transmit section that assigns the data to said 
plurality of transmit antennas according to the deter- 
mined transmit order and transmits. 

2. The radio communication system according to claim 1, 
wherein said base station apparatus further comprises: 



is assignment signal for 
notifying assignment of data to said plurality of trans- 
i, which assignment is set by said data 



3. The radio communication system according to claim 1, 
wherein said transmit order determining section determines 
a transmit order so as to transmit the same number of 
different data as the receive antennas of a mobile station 
apparatus, having the smallest number of receive antennas, 
from among mobile station apparatuses as partners to which 
to transmit data simultaneously via said plurality of transmit 



each mobile station apparatus of said mobile s 
apparatus group further comprises: 

a link quality measuring section tha 
ties between the plurality of tran 
base station apparatus and rec< 
mobile station apparatus; and 

a link quality information transmit section that 
information about the measured link qualitie: 

said base station apparatus further comprises: 



wherein said transmit order determining section deter- 
mines order in which data are transmitted based on the 
link quality information and the number of receive 
antennas notifying signals received. 

5. A base station apparatus that transmits data via a 
plurality of transmit antennas, comprising: 

a number of receive antennas notifying signal receive 
section that receives number of receive antennas noti- 
fying signals indicating the numbers of receive anten- 
nas provided for communication partner stations; 

a transmit order determining section that determines order 
in which data are transmitted based on said number of 
receive antennas notifying signals received; and 

a data transmit section that assigns the data to said 
plurality of transmit antennas according to the deter- 
mined transmit order and transmits. 

6. The base station apparatus according to claim 5, further 
comprising: 

is assignment signal for 
notifying assignment of data to said plurality of trans- 
mit antennas, which assignment is set by said data 
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7. The base station apparatus according to claim 5, 
wherein said Lransmil order determining section determines 
a transmit order so as to transmit the same number of 
different data as the receive antennas of a communication 
partner station, having the smallest number of receive anten- 
nas, from among communication partner stations to which to 
transmit data simultaneously via said plurality of transmit 

8. The base station apparatus according to claim 5, further 
comprising: 

a link quality information receive section that receives 
link quality information indicating link qualities 
between said plurality of transmit antennas and receive 

wherein said transmit order determining section deter- 
mines order in which data are transmitted based on the 
link quality information and the number of receive 
antennas notifying signals received. 

9. The base station apparatus according to claim 8, 
wherein said data transmit section changes modulation 
schemes and encoding schemes for data assigned to said 



plurality of transmit antennas, adaptively depending on said 
link quality information and transmits. 

10. The base station apparatus according to claim 5, 
wherein said data transmit section snperimposes data 
assigned respectively to said plurality of antennas on a 
plurality of carriers and transmits. 

11. A mobile station apparatus comprising: 

a number of receive antennas notifying signal transmit 
section that transmits a number of receive antennas 
notifying signal indicating the number of receive anten- 
nas provided for the mobile station apparatus. 

12. A scheduling method comprising the steps of: 
acquiring the numbers of receive antennas of communi- 
cation partner stations; 

determining order in which data are transmitted based on 
the acquired numbers ot the receive antennas; and 

assigning the data to a plurality ol transmit antennas 
according to the determined transmit order and trans- 
mitting. 
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[ 0 0 0 9 ] 
[0010] 

z<Dffi^xtii^m&<Dm^TyTi'Kttt&T-?<DM%*&&mmnTbmtot&t: 
^£#$nT£> iW s t^ gSS^T^f - ^^^Htifis Wi^ts :H 5 t^o 

[0011] 
[0012] 

- CD ft fig KXti ff , S# 7 > ftM 4) v^giM^ rS^«|-e § & lie/) r - * £ ^ 
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[0013] 

t i- 1 g m W<D 7 y t i- 1 <D ffl <D m B n n p ® £ IiJ Set" S 0 fHn n n ® SO 5e^ Ht t , IiJ 5e £ ti 
[0014] 

[0015] 

^1ct)SMIS««, lim^Sll7>r^^^r-^^^#1-^»jilg!l^*oT, 

Mffi^M^#^^ti7ts#7>'T^ii^^i-##7>'T^^a^n#^-^##i-s##7 

> -r ^icM€^SM¥l§: £ > £ *ifcg>t7 > -r tmf-tCSo'v^ T x - ? c7)}£ 
#)flim * & £ ft fc^#JKm-r^&*> 7 > x 7- K 7 s - 

[0016] 

£ cofffig K X it if, it ^ Ji 7 y r 7- Si K J£ C T S#)IJ? £ & £1- S * ^ v ^ - 
t^##7>-T^^^S^^^^^^&T-^^^^^Dl#^tlS^ t ^< , 

^gjj^m^ i nm?£T (7) r - ? £ frfsti- & - 1 § , i-^t <r>mwsMm w i n w 

[0017] 

*M<oXM=git[^ iiiIEr-^S#^^^i^it!affili^^#7>'T^^^1-^T- 
? c7) § i| 19 ^ -c £ fftft] T £ £> ^ M # 7 y t 1 1 1b ^ £ 1 € T £ 1 if 7 > r 1 § 0 ^ € ^ 1 

[0018] 

i^fifijai J: tu±\ IIi:^^€7>^^iiM1-&x-^^Si|i9^T^$^1-^^^, ^fj) 
[0019] 

-^£S#1-£Mtg#J^<^ $#7>T^W*^/i>^^a#ffi#M^## 7>T 
[ 0 0 2 0 ] 

[ 0 0 2 1 ] 

^WtP^Ji, $ ti^0^ n n n ®1f J; «#7 > Tt»lfcS-3'^Tf- ^ 
[ 0 0 2 2 ] 

- cDff fig KXti (f , llJicD r > r ^ t a^i^ 1 <Dg^ Ty~r^t<r>m<r)MB&n& 
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x mmm^M <v$m ryy-^m. his zxmmm & & tz #> , m u& %<r> &u % r 

^ M K is it 3 S€ m ® * Ir] ±1" & - t &t i s o 

[ 0 0 2 3 ] 

tcr~ 9 <D&mtt£ J; 0^ tifcM^Hit SIM CTjgJ5&« 
[0 0 2 4 ] 

£ ft fi£ n«t *i if , @ m n a p t ct#s€ 7 > r ^ - 1 <d mm^& x ft^fc^ 

s£ £ M& m K M L X ^ 1" S tb , 0 H & M H & C tz MM % ^ m £ «t H 19 
i t td^, r~ ^<7)jSj£ n a n®£ faille HfS}£ W I- £^ < 

[ 0 0 2 5 ] 
[ 0 0 2 6 ] 

iHgm^ § ^tot x - 9 * frmt &z\t j&s-c i , -r^T ^wm^ wifi § sm^T cd 

■t* - 9 £ IE fil K S # 1" & i t § & o 
[ 0 0 2 7 ] 

[ 0 0 2 8 ] 

^coffjt^ itu±\ nrnw^mth^tz'Si^TyTi't^im-fhiz^, %^mmn\t, 
^mmmw^m t>t j-mzmzxm^mfrz&fe-r&x >r ->* ^ - v > ^ £f? a - 1 
wx%, MM^mm$i<r>mmmm-MLxmm^T-?*m^~fz>w;&, mmm 

mw<n&^ry Ti~%L*1&7Ltz&<n$kftkT- 9 timn^^Zfr* z-tft < , 'ftK-r^ 
x<o&MMUWi t &&W&x<oT- 9 z> - t^-ci, 1-^T^fj)^|gWg=g 

t!^"Ccdt- ? £iEfitn$MT& i t ^ti & 0 
[ 0 0 2 9 ] 

TO LtSi7 > rttti^^ X 9<7)&m]m*&&-f& 7, -f v 7° t , L?z& 
m\m -effiilcD « 7 y t i- K t - 9 * m *) S T T d!#1" S 7 t -y 7° t , * ^ 1" & J: 9 H 

[ 0 0 3 0 ] 

- CD ^Jte Hi *L (f , Mm^M «$i7>rtti:fcCTlfM^^£t^^^ya- 

, &®MMmn<o£^TyTi'&*m£tz&<Dm%z7-?&mmKm^2tLz> rt^< 

, ^HI-^Tco^gjM^il^i^TOTcDr-^^MI-^^t^-e^, 1-^TcD^giM 
[ 0 0 3 1 ] 

^qt, lilifii, M^tL^^ijMS«cD#^7>T^Sini^v^Tl-^TcD^fiiM 

[ 0 0 3 2 ] 

j^t. ^mn^mmmmx^v^x , mmtmmLxwmmm-r&o 

[ 0 0 3 3 ] 
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mmmm 1 ) 

[0 0 3 4 ] 

XMiiitio^ mm^W2o, m$m^W3o, nx^mm^wi o t;m*n 

[ 0 0 3 5 ] 

0 (i, A-?7 7 1 0 2&£Zf7^V^-7 1 0 4^k£&M#JK#&5£ 
^« 106, S/P (Serial/Parallel) «^ 10 8, ^pg|5 
110-1-110-2, J£» 112-1-112-2, 114-1-11 
4 - 2 , ^77 77 116-1-116-2, 7>ftll8, fe|H##^ 120, ^ 
^7>-ri-$m%\^-%'&%3l 2 2, jt#7 >Tj'MM^-%$L1&ffi 1 2 4, ^i^M?^ 
#$12 6 ^tLTl^o JilT^^0>1^i3V^T(±, «$ 110-1 frh%^7> 

rtl 1 6-1 S-FWT-fKDMti&XVP&mffil 1 0 - 2^h^7777 116-2 

[ 0 0 3 6 ] 

^;7r 1 0 2 fi, ^^ya-7l 0 4i:UXty^-'J >^|oT, 2 
0, »MSm3 0, i fc(i^i&JfgM4 0^T«^#x-^^^til1-^o ^^y^7 

i o 4 ti, S€7>r^itM€#tl^ 1 2 2 laoTtfjii^Sir^fttM 
do- § , &mmw w<?>%m r > r j& c ^ t - ? <r>mmm z & * ^ 

3 0, £ J;TOi!i^^Tl4 O^Sil 3*U #^ilJi^H'»x.e>^T^&^#7>T^ 
ItMtJ £ £>o & o 

[ 0 0 3 7 ] 

7^va-5 10 4li, 7 ^ v a. - T J > t'^^M 7 > r ^ K t'<D&$jjM 

mWM^Oifyx 1- V -A^i!!*) STf>^S55^M#7>r^#ja#^M 1 2 4 ^il 

[ 0 0 3 8 ] 

^«10 6(i, s*v 7 7 1 0 2frt>T&ftZtLtzT-?*W: v )%f : -%tt't2> 0 S/P^& 
$10 8 1*, m^^i^^r-9^i^)7^/^yV)VM^LX, 2oct^fJ 

-a££jj£1-£ 0 ^il$i i o - i £ «fc orpins i i o - 2 fi, i- v-a 

^ilt^o t£»i l 2 - l *s «t «tfcfU l i 2-2{i, zti?tim-<D&1fc3- K-e 
i> i; - A S:J£i!tTSo fc|H^g^ l l 4 - 1 *3 «t 1 1 4 - 2 (i, 

tfv^, m-(D)MM$kT^ii€tinmt&&^ 7777 i i 6 - i £ it^ifTi'ft i i 

6 - 2^^BtCgftSo 
[ 0 0 3 9 ] 

77771 is a, ««sm2 o, m^m.n.-i o, 43 i:TOfjj)i|git4 oMj&©£ 

Hff7>ftj!S[IM^*fifL, jl#7> /^ffi^€^)&$l 2 4 i:±oTtl 
7>fti^$-Ift^c il^l 2 0(±, ^Ztltz'$^7>77 

r^fttMift^i 2 2(i, g#7>r^&M#t£^u m$m^n2 o 

, #g|JS$^3 0, iB 0^l7>ft|[^^ya-7 1 0 4 -sM 

1~£ 0 ll7>ftlSlfWl 2 4fi, t'^^7y7 7Kt'<om}]M^WUX(D 

7-77 i> i; -A^tfl^ MX bfr&fr*^i-&^7y7-f-$\m^ J B-Z t k$L-fz>o MB&^U 

12 6B, m^7y7±$m^^^n Lxm^^^m (d/a», 7yy°^>^- 



(8) 



DP 2004-23716 A 2004.1.22 



[0 0 4 0 ] 

^-rmm&n 2 0 $ir>rt2 0 2 , mm^u 204, asst 2 0 e , ti 

• 2 0 8 , ^f7> ft»ft41^ 2 10, fclHilil^ 212, 7>ft2 

1 4, tefji##^2 1 6, ^«tO f j§Hi7>r'ftja#^-t§|5 2 1 8*tLtv^ 0 
[0 0 4 1 ] 

«##^2 0 4 ii, ##7>^2 0 2 ^LT, MMmW 1 0 tf> ft fc#"*J- 

fi^° mm 2 o 6i±, lii^siattio mn-®^2 o sf±, iftiiti 

0 l> ij - J*<D*)%, g^Mt: W/* h V -A «t o^l^f 

[0 0 4 2 ] 

SM7>r^ifca£nMM«2 i of*, iSfcM^ti/^tir^ti 
-efi, i*) ^iilHli 0^a^nl-^^fe^)$#7>T^S:a^#^-^^fiE1-^ o * 

l?cji€^2 1 2li, $€7>x^lia^€^^^LT/?fS^aM (D/A«, 7? 
7°n>/^]-&^) £frv>, 7>ft 2 1 4 £^LTj£#1-& 0 
[0 0 4 3 ] 

l 4 ii, Siimi o tf^jSHSS ft&Dl#7 >-r^i!lS#^-£##U 

o MS#^2 16I1, 7>rt2 14 LTff $ *ltg|7 > ^tlM^l'M L 
tm&CDMfflMM (^>3>A-K A/D^&&£*) £fHo j!#7>-f^S)^€^ 
^t##G2 1 8lt ®M7>T^#!l^€^-£tl^-U XM^l O^t^^jy-ri-K 

2 0 8^®^ni-& 0 

[0 0 4 4 ] 

mat, mm<DMi$iKm&miiMmw3 o<ommj&z^i-y*v y?m^&& 0 

&$jJS^4 0ii, ^MH-jl3 o ^MtS-tLti^, ^0^^1"^fiiM^il3 

0 fi, $l7>rt 3 0 2 -l- 3 0 2 - 2 1 tef£$#^ 304-1-304-2, M 
>» 306-1-306-2, t^f'J -Afrmffi 3 0 8 , P / S 310,11 

•m^3 1 2, 3^ * « 3 1 4, $€7>T«MM^4«3 1 6, 
€fB3 1 8, 7>Tj- 3 2 0 , te|IS€^ 3 2 2 , £ «£ «#7 > r^tl^M^®^ 3 
2 4 £;f LTV^o 

[0 0 4 5 ] 

faM^U 3 0 4 — 1 is J; 3 0 4 - 2 (i, fch£1-£ f|7>rt 3 0 2 -l 

t tza^ryy-t 3 0 2 - 2 £^LT, SM^H 1 0 tlfc&yr?* h - 

©3 0 6 - 1 isxnmm3 o 6 - 2 j±, $€€^-^^&ai-& 0 h -a^ 

PtfH 0 8fi, f^JVffi^H^So^T, Itf? ft£###^-£SMm 1 0C 
h 'J-Art©f-?i:nt4o P/S^»3l0li, frt&ZtiX&h 
fit: 2 ^&)ify r X 1- V - A rt U)V/z/V 7JV«LT, 1 ^^U^)t^ ? 

*#s 0 w -m^3 1 2t±, uhntz l^a^f-^n, smmi oa^g 

*%& 0 f--t^M§^3 1 4 fi, $€7>rt 3 0 2 - 1 13 <fc ^"$#7 >rt 3 0 2 - 
[0 0 4 6 ] 

Sf7>rtSiM^M3 1 6(±, i^m«x.^tLT^S^M7>X7-^ 
-Cfi, 2*) S:SiJliIl O^IjDtSfcfc^ff 7>f ttlUff S:4it5o i 
M€^3 1 8I±, S€7>x^iia^€^t;^LT^£^fcilM (D/A^&, 7? 
y'a y^- ]-fj:t') £frV>, 7>ft 3 2 0 £^LTj£#1-& 0 
[0 0 4 7 ] 
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2 o i±, SitfeM^tti o ^hm^ ? ^&jt#7 >7^S)^M^-£$#u g# 

0 M5:#^3 2 2 7>rt 3 2 0 £^LTg#3 ftfc^MT >r W L 
T^rg^ttM (^?>3>A~K A/D^&£^) £fHo ^iT^rtlJ^ 

3 1 2^a^n1"^o 
[0 0 4 8 ] 

^-e, ±.m<v± o^m&zfrtz^mMmwi o, ^ijM^S2 o> mm^w.3 o, * 

[0 0 4 9 ] 

^-£j»2 1 0 4sJ:O f ##7>r«®M^fc)&^3 1 6 K «t o T£sE£ titzg^T > 

1 0 <D7>Ti- 1 1 8 i:J: oT§#£ti& 0 f L"C, 1 2 0 H«t oTJff^it 

1 2 2tcJioT##7>r«fiM^^t^£^&ifc^J;^ #^fj)M^S?>##7 
>ftt^tyi-5 1 0 4^fi^n^^^ 0 
[ 0 0 5 0 ] 

fit, ^^va-7l0 4i:J:ot 1 7>xy-»l^c7)^g,jigt2 OCtLT 
2o©gf7ytt 116-1-116-2 Uteir^ib 

t^(i^ilJi^#4 0 CMLTf-^^llt^^li, 2o<7)3§HiT>-r^ 116-1 
- 1 16-2 KZtL-etimK&T-? &WjM£W3 0%T<7^£S 2 -DOT 

-?? , #$|j§^il4 0SWfS2o?)f-?, £fcli#if|j§$ltt3 VfoX<r>T-9 t 

^WiM^Ui oMT<r>r-¥) ^f!l^ ^xhfih ^a^-^-'j >^fr tofts,, 

[ 0 0 5 1 ] 

5$i&J^it2 0 £j.-^fA, ^Sl^^#3 0 £^-^fB, &$lJg^it4 0 £ 
^-¥C £T*Uf, ^ll^tfSS K^TJ: ^ t 1 K43V>Ti;*, 2 oc?)HtT>-ft 1 1 
6 - l^^'jlfT^ft 116-2 H^-^fA^T^r-^A 1 ^ T ft, t 2 

dis^TIi, £Mt7>r^ 116-1 \zx.~ j ?&$qXV>7*- 9 B 1 ^"SU *) S T £ ftM 7 
>rt 116-2 i:^-f ClTWf^ ? C l^ftl^ ^T?>ft, t 3 43 J: If t 4 Ho^T 
^TO^ftl^ ST7^tTtoftTS#£ft£ J: iM^ya-'J >^?tL4 0 
[ 0 0 5 2 ] 

&4s, t 1 43 i:^ t 3 Kis^T, ? A 1 43^0^-^ A 2 li, 2 o<£>£H§7 > r ^ 1 
16-1-116-2 Hiflty STf)W)J s , 1 0 4 |:ioT^7 7 r 

i o 2 5&%j$i$ tis iHa^ t- ? a 1 43 x ifr- 9 a 2 ^iim^jt $ ft, m-<o 

T-?fimWtLX^v7 7 1 0 2^t>3g£fHSft, S/P^&£Bl 0 8 C ioTy'J 7JV/ 
[ 0 0 5 3 ] 

$tz, ^mm^mmKis^'ai, mmMmm o<r>m^7 2*, mmww2 0 
^ir>ft!i s i^ #SiMSt 3 0 43«tu f ^ijs^4 o^lr>ft!5 s 2*j)S 
^MttoTliSLTv^^ £ft<b<a7>r^&fi##^&&v> 0 M^Hitii, £ 

^%^^W)M%iW.<v^ ryf- ~r§kfd\im%& r- 9 ^Nflm^ -f ft^i!#7 y-ri- 

[0 0 5 4 ] 
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2$KiJl9 S"CStf\ tfztt, 2 KDm%Z>*fy*X h ] ) -&<r>i*>-l5<r>^*£.$ l LX 
t & & 1"^Tc7)^ij)i^ftc7)#^r > -r ^ W 3 TO±T& *Uf , 3 o 

[ 0 0 5 5 ] 

c\<D£ o ■&7s f r¥ 3.^*7 1 0 4 CU^tva- *J >^coMI^ t^jlMT > f-^fc 4T<7) 

SMr>T^liail^^Jt^M$^&o fLT, Sit7>T^IBS€^M^ 1 2 4 

JilE 7 > r ^ ^ « ^ ^ T P^l 1" & 'If M g $n 1" & ?t ^ CO 

M#7>r^#J^^£j£3*l&o S#7>"r^f!lS#^-(i, fe^^l 2 6 K X o 
Tr^ftl 1 8 £^LT]I#3 tL&o 
[ 0 0 5 6 ] 

— 1 0 4 £ J: o 7 7 7 1 0 2 #MfP 1 0 2^?)iai 

Sftfc-f-^fi, 0 6 «t oT^^H^ftStU S/Pm&ffil 0 8i:ioT 

HJ-Afi, ^tlW^IMM 10-1-11 0 - 2 H«t oT^M^tl, J£tfegBl 1 2- 
1-1 1 2-2CJ: o T^-cO 3 - K-ejfc^S *U 1 14-1-1 14-2 1: 

^tg|7>rt 116-1-116-2 *frLXm-<?>mfe&~?%^Ztl&o 
[ 0 0 5 7 ] 

2, ifcl±^#7>r^ 3 0 2 - 1 - 3 0 2 - 2 i:io^|n o ^B#^, 

tt(±, 7>r-f- 2 1 4Jfc(i7>ft 3 2 0 &^LT, gf7 > r t^!ISM#£S€1-& 

[ 0 0 5 8 ] 

iLT, M#7>r^#JS#^#§|S2 1 8 $ fcf±M#7 >r^t!lS#-^-^|53 2 4 C 
iot, lif 7>r^t!l^M^7) 5 1I^^^ 1 SMitMl 0 K£lt£jHi7>r^W 

hj ~ a o ta 19 ^ -c n r^-r & it $mihi • 2 0 8 1 tz mm ■ 312^ 

[ 0 0 5 9 ] 

#fj)^#2 0 It, 2 ocoS#7>r^^^-co^-y^ 1- V STPj^T^lf $ 

*lfc#J5-£$€1"&fci&, B€7>T^ftl^ll^ft§{i, 2 ocoB€7^r^^(iv^T 

s #i&js^m3 o*j;ragiMgii4 0 i*, 2o^i§i>i7>r-f-ni^mmT 

W77A 1- !J - AcDWffi^ ST <bftTV>S t tifK S# 7>T^*l)S#-5§-co 

1 # @ & X If 2 # a c7)^i# 7 > x -r K it ^ ti-rti t*^ h <T>^W£MfaXV>*r 7* 

[ 0 0 6 0 ] 

1^12 0 81:^1, &mUUX<r>V7A}>V-J*tfUm&£V s W§-2ti, g^T- ? 

mis • m^iH5 3 1 2 c^t, gsrim-co^* > v-j*$mm&£tr&-%zti, 

[ 0 0 6 1 ] 
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[ 0 0 6 2 ] 

*%We>mifce>MM2<n$$m±, &®MM$tn&*v *^<D&M*7F-r%m (CQI : C 
hannel Quality Indicator) ^MJm&U^^L, SitfeM^ 

m a , c q i is x zf&mmmw<v^ r > r ^ &k io- < * ^- ^ - v > ^ ^ a £ 

[ 0 0 6 3 ] 

men, mm<DmM2Km&&MMmnwftmt&**t7vy?m-?$>2> 0 mm^-r 

[0 0 6 4 ] 

^v^-? 1 o 4 a ^ryT^fmm^^m 1 2 2 ciotifjtissi 

7^r^S:M#^ isJ;»ai-^CQ I 0 2 KX-o X$i J $£ti& C Q I Kg 

frz&fe-r&zfrvx.-v yy^i 0 CQim^$M0 2fi, ^ii^^s^^^#^ti 
scqi cqi S€r>-f^ i i 6 - l^i^ilr^ft i 

16-2 t^jy-r^t <KM<0^^ ^)V<7)^W%7F-f¥&m-^3b "9 , n^\f-C I R (C a 
rrier to Interference R a t i o ) & ^b%l& 0 
[ 0 0 6 5 ] 

mut, %m(DMM2K&&®wjM%w<vft^&*&-t7vy?®-?&z>o mmK^-r 
mm^wte, g^7>Tj-*i*ffiz-&is<D~?&*), m 3 i^-tmmmw 2 0 t m c 

[ 0 0 6 6 ] 

f-^*;Wt5E#|S5 0 2 li, f|7>rt2 0 2 H «t o $ fitz^ Ktt LTf ■¥ * )V 

m&Hrio CQ IiftiJ5e£B5 0 4fi, ft^iVi^MCl^T, MMI6t^l€7 
1 1 6 - l^^ifT^ft 1 1 6 - 2 £ lit <?)$i7>f t 2 0 2 t co^co 
CQ I £^tl-FtlliJ5e1-£ 0 
[ 0 0 6 7 ] 

0 8 li, %W<DMM2K&&^<D&W)M&W<Oft^&%^7vy?m-?&2>o f^MK 
^-fWMMmWlt, S€7>r^£ 2 9, 0 4 H^1-#i&J^H 3 0 t 

^ C» K li ^ L> -£ c7)I£0J§ £ 1^1" s 0 

[ 0 0 6 8 ] 

CQ I1J5e^6 0 2 fi, f- -v * JVffi SeSSUKS-^T, gM^rt£>j£#7 1 1 6 

- 1 £ J: £^ 7 > -f ^ 1 16-22: g^<?)^fg7 >-r ^ 3 0 2 - 1 JsWff 7>f 
t 3 0 2 - 2 t«i«CQ I £«^tlfJ?£l-&o 
[ 0 0 6 9 ] 

[ 0 0 7 0 ] 

«»c7)BlKi3v^T4), 3T\ #^Siji^il^^$it7>T^i:a^€^^j3e$tL, 
S±tfe)S^iS^^€$tL^o iWtl, CQ IiHlJ£g&5 0 4£J:^CQ IfJ£^ 6 0 2 Hi 
oT, ^tl^tif--V^JVffi^ 5 0 2 is £ Iff- -r if- 3 1 4 ^-r^Jl^i^^ 

fi^T, SiJISI<?)Ii7>ft 1 1 6 - 1 *3J:TO#7>x^ 1 1 6 - 2frb%€ 
Zti&y-zrx l- v -A rt <75C Q I 5&*iIiJ£S*i, U5££ ftfc C Q I ^§#7>r^S:M 
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[ 0 0 7 1 ] 

$l7>TtllMfi3J:t;'C Q I (i, *MHW^7^r^ l l 8 KX^X^ZH 

CQIff^4 0 2taoTCQI^tf?^ &&W}MgW<0£^7yT 
I£i3 J: W7*7 h'J-Art?)CQI 1 0 4 a 3 o 

[ 0 0 7 2 ] 

^LT, ^ya-7l04aCJ:oT, Sit7 > r 1 *<D®MM%nKtt LTf 

-^^Ji€1-&^f±, 2o?)ii7>tt 116-1-116- 2C(i^?) ! l)S|i 

tiM^m^TcT) ^-cd x - ? ^tfl V) m x h ft, %^r> -rj-m* 2 ^mmnrnm km l 

Tf-^^gltS^li, 2 ocoj^ftTVrf- 116-1-116-2 \z%tl?tim% 
[ 0 0 7 3 ] 

ilt£j--¥Bi3j:^-^C tttilf, f!lx_tf^9 t^T«fc v ^> t 1 Kfcv^TIi, 2 
o^7>ft 1 1 6 - 1 is X n^ry^t 116-2 K^-^f Affix (T>T- 9 A 1 
fim^MX bit, t 2 K&^Xii, Sll7>7^ 116-1 K^-~^fBffiX^r- 1 
^ftl *) S T t, 7 > r- ^ 116-2 l^^-^BffiX^r-V B 2^ft|^) iMTfbtU t 

3 is t 4 i:ov^^i(7)|^ ST^ff fe^T}£#2 «t ? d * y- v - U 
*t& 0 tif, #flx_tf t 3 His^-Cii, ®#7>7^ 1 1 6 - 1 fc^-^fB &0$€7>T■ 
^ t cOKcOf-^;VcOn n pS^0T;fe M7>r^l 1 6-2ta-f C^f7> 

7 1 0 4 a c07^r U 7 ^ (± H 9 CO <t 9 KfrtoftSo 
[0 0 7 4 ] 

£is, t li:*i/ 5 T, f-^Alli, 2 o«g|7>rt 1 16-1-11 6-2 KtM 
^Xhfr%>i)K iti|i7^va-5 10 4a Ciot/ty 7 r 1 0 2# s fWfP£ iH: 
J: *K t-^A lt9ffigWfr£$*l> ^^f-^«LT^'; 7 7 1 0 2^^{B? 
ft, S/PSII 1 0 SCioTy'J 7^/A7 ft£ Z.tX~$mx~%Z> 0 

[ 0 0 7 5 ] 

^*»coBl^isv^T(±, SM^<9^7>tt^ s 2#, ^filM^ll^SllT 
> x ^ 1 fi 2 *<0H^£ bTiliUWiJ ! , - ft S> <0 7 > 7 ±m±®* 

x^&^ 0 miiM^Wit, &mWK$ax-htitzg^7>T't$LfrW7x I- v 

tUfcfc, SMilW7) 3 N^g#7>7^£{)i;tTV^ NiSW7^h 

mcO^«^S€7>'T^ii^^^V^ij)ggmcO$#7>T^^/iltM^ST-^7)^N 
#&0^-f ft^co]£lt7 77^#!)l9 ST^JlJ <t -5 C^^rya-'J > ^£ftx. ffjt^o 
[ 0 0 7 6 ] 

fit, **fecoMU tlsltt^, ;«^^y^ U >^coifg*^3§Hg7>r^tS^#-^t 
LT7>rtl 1 8 ft& ttiiK, Sit 7 >ft 1 1 6-1 is J: 0^^7 7 7 

7 1 16-2 ^^tim^ya-'J >^i:^o"Cf-^!i s Ii$tLS 0 * Lt, 
SifMUS^ gSS^TcOT-y T §'M7>Tttfl^lt^^S^V^TmM • m^-u g# 

[ 0 0 7 7 ] 

i<7)j:^n, ^s^coBl^J;^tt\ M^nm^ v-fx y v -Art^c q i 
mmw^mL, MMmmt, nm^^tzCQit^mmmw^mry^^m^ 

i t § , t - * dM * m it L T 7 )V - 7V I- 4- m J: £ * £ ^ t § £ 0 

[ 0 0 7 8 ] 
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£33, *mm<dmwlk£^x, ^mMmuii, mMinmnfrhWin£tiz>if7*7,hv-^ 

~fZ> £7 CLTiA^o fWi^Cli, @6 ^1-»M^*^33^T, S/P§£»1 

[ 0 0 7 9 ] 

(M«Sl3) 

^M^^c^l 3 ^#Sfi, OFDM (Orthogonal Frequency 
Division Mu l t i p l e) MftliMC-CDMA (Mul t i Ca 

rrier-Code Division MultipleAccess) ;?j^C£ t~<D 

£33, *%m<D : &i&K&z>f&%LM^*sxT&\t, miK^tMmm^x^ri, tm$(om 

[ 0 0 8 0 ] 
[ 0 0 8 1 ] 

CQ It^M 0 2 fi, ^fj))il£it^M2^&C Q I *m^1-So 7 0 2 -1 

- 7 0 2 - 4 li, 7^/^7 lWV«LT#tbtl?t^7>-¥ U 7- 'tWf-?^I| 
t^o IFFT (Inverse Fast Fourier Transform)^ 
704-1-704-2 ti, ^tl^^2^7^-v U 7<DT- ? Z^-titt LXMmMy-V 
^WSk^iiio £is, #*ffitf>BlK£v>Tfi, 1 V V - A Kfi 2 

[ 0 0 8 2 ] 
[ 0 0 8 3 ] 

F F T (Fas t Fourier Transform) SS8 0 2li, $|7>ft2 
0 2 i: J: o "C^l? tDtff - 'J x^it4o 

[0 0 8 4 ] 

[ 0 0 8 5 ] 

F F T3 9 02-1-902-2 fi> -^^##7 >ft 3 0 2-1 — 3 0 2 - 2K X 
[ 0 0 8 6 ] 

[ 0 0 8 7 ] 

^M«SI^33^t^ it\ »M^m^^$#7>r^i:a^##^M^ tl, 

MMH«^M£^£o CQ IiiJS^ 5 0 4*3«fcO f C Q IilJ5£iH$6 0 2 CJ: 

oT, ^ti^tLf-v^Mf £^ 5 0 2 33 J: Xf f- v * Mt£^ 3 1 4 <Of- v ^ Mt£M*H 
So'^t, 7 1 1 6 - lJsi^IfT^ftl 1 6 - 2^£>3MS 

£^£^7*7, h 'J-Art^C Q I WMfeZti, WfeZtitzCQ I tfg^7>7-j-$m%\ 

[ 0 0 8 8 ] 
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#DH7>-f^ifcaM^-£ XlfC Q I (i, liMSt^T^rt 1 1 8 tio £ ft 

So fit, telHSM^l 2 0 K «t oT/lffe <D te»5I (^y^^-K A/D^& 

ft, C Q I 4 0 2 H <£ C Q I ft, ##ilM^t^SM7 > r 

t^iW/x h'J-Art?)CQI l 0 4 a^I&SftSo 

[ 0 0 8 9 ] 

-^Ilt^I^li, 2o^|T>rt 116-1-116- 2K\ti^%h^^W^ 
XT-9%^-f&W>&\±, 2 oc7)S€7>xt 116-1-116-2 H-|-ft^ft||& 
Uti^MHfcCQ I n n n gcDj||(f^f--v^^^ J: oT^fijjg^iS^T 

- ? £ ft -5> =fc *) H^^ya^'J > ^5&%fr ft& o £ £ S€7 > Ti-Wifi 1 
V)TK\m-<DT-? ^SM 3 ft, g^T>T 2*<D&MB&W.KMLXT-? 

- ? #*4fi £ *i£, J: $ £ 7, 7~ >? - t; > ^fcff fc> 0 
[ 0 0 9 0 ] 

^Tt£^-^B£J:^-^C fc1"fttf\ 1 3 H^1-«t 9 ^ t mj3^Tli, 

2o?)IiT>ft 116-1 £ «t S# 7 y -r j~ 1 1 6 - 2 h j!€ £ ft& ^ 7*7, h U 

2W7^-r 'J 7^J--^"A^Tc0r-^ A 2 ^ffi 19 3Tf,Jl, t 2^i3^Tfi, M7 
>-r^ 116-1 MjgHSSft&^'/T. h U -Ac7)Ji«i:f 1 ^f^t'J 7i:^-fB 
UX<OT~ 1 ^#J19 ST^tL, J^«f 2 W7>-¥ U 7^^-^fC^T^T-^ C 

i^*i|^ %xhti, tkmry^-ri 1 6 - 2 ^fcj&isft&^T** Hj-AoM&f 1 

W7^-r V 7^^J--^"B^Tc0r-^B 2^*tJ^ i^T£>ft, JlV&SH 2 W7^-\* ^ 
T^^-^fB^TcOT-^ B 3 7) s t!|l9 ^Tfbft, t 3 * «fc V s t 4 K^v>T & IM^SO ^ 
T^lTfcftTS#£ ft& J: 9l^^y^-'J >^£ft& 0 
[ 0 0 9 1 ] 

t 1C*^T, f-Ml * <£ C^r- 9 A 2 li, 2 o^jgHgT^r-r 1 16-1- 
116-2 Hil 19 STf>tlSiii s , 104a Ciot/^; 7 7 1 0 2 

M$P HJitlUl!), 7-^113^7-^2 ^WMfiH^tfL £ ft, f-?Al, 7 
-?A2, f-?Al (USD , f-H2 ?)i^-;7T 1 0 2^^£ft 

[ 0 0 9 2 ] 

> t xtf 5 " 1 *4 fi 2 toTHLT^J^ £ ft h <P> 7 > t xl£fi#* 

W<d 0 ^M^^7 y T^m^^^mMmw<D^7 y & r- ^ 

[ 0 0 9 3 ] 

^lt, mmvMWii tmffiK, t<vx^p^-vyy<DMm t m^7y^i~%\m^t 

LT7>rtl 1 8Mj£M$ft&£ Jll7>rt 116-1 SJ:^l7>r 

tl 16 - 2 tt-Ftl-X ^ a. - 'J >-^tc^oTr-^^Dl#$ tl^o ^LT, 

[0 0 9 4 ] 



(15) 



DP 2004-23716 A 2004.1.22 



[ 0 0 9 5 ] 

[@2] i K%&mmmmn<nftum&*&-t'7vy?m 

[0 4] K^£#^i&Ji^Krt^J&fc£^1-7*n^EI 

[05] Sii^l 1 H#^3i#T>x^^M-r^x-^^tl]l9 ^Tc?)-^!l^^-r0 

[0 6 ] ^m^mmm 2 ^&XM$im^MM£^1-^n y?m 
[0 7] *»ct)B12 ^#^^fij)i^!l^WWJt^*1-yn^^0 

[0 8] *ttc^Bi2 Kffi&mcomiiM^MKmmi&z^-fyvyzm 

[09] S*fec7)Bl2 H#^S€7>x^HM1-i)X-^^tl)l9 ST?)-M^t@ 

[010] *mn<vnm<DfM 3 ^ii&XMigit^raff j&^i-yn ^ 0 
[011] miM<oMM3Km&wMMmn<Dmm&**~r7vv?M 

[0 12] *7l<7)^£l3 ^^&l'1fe^^tfl^^Tl^ft^#J3S:^*1-7'n^^0 

[0 13] %m<Dfm3 Kfa&m^Ty-ri'Kn-f&T-^tDmV) ST«-M^t@ 





1 0 2 


^ V 7 7 


1 0 4 


104a 7^ V ;x - 7 


1 1 6 


-1, 116-2 s# r y-ri- 


1 2 2 




1 2 4 


m^ry-r^mm^^m?* 


2 0 2 


302-1, 302-2 ^7'y~rt 


2 1 0 


3 1 6 §M7>TT-itM€#£« 


2 1 8 


3 2 4 SM7>T^fflSif^l^ 


4 0 2 


c q i 


5 0 4 


6 0 2 C Q IU5e§U 


7 0 4 


-1, 704-2 IFF TfU 


8 0 2 


902-1,902-2 FFT| 
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